Stimulation of site-specific phosphorylation of acetyl coenzyme A carboxylase by insulin and epinephrine.
32P-labeled acetyl-CoA carboxylase was isolated from 32P-labeled rat epididymal fat pads by avidin-Sepharose affinity chromatography after exposure to epinephrine and insulin. Epinephrine led to an inactivation of the isolated enzyme by a reduction of Vmax, while the insulin stimulation observed in crude extracts did not survive enzyme purification. Both insulin and epinephrine caused only small increases in total 32P content of the enzyme. However, mapping of tryptic 32P-phosphopeptides by high performance liquid chromatography revealed that epinephrine and insulin stimulated the phosphorylation of 32P-peptides specific for each hormone. The major 32P-peptide phosphorylated by epinephrine co-migrated with the major 32P-peptide phosphorylated in vitro by the cAMP-dependent protein kinase, while the 32P-peptide phosphorylated in response to insulin co-migrated with that phosphorylated by casein kinase-I and casein kinase-II. The effects of epinephrine on carboxylase activity and phosphorylation can thus be accounted for by the expected epinephrine-induced activation of the cAMP-dependent protein kinase. While the increase in site-specific phosphorylation caused by insulin cannot be directly linked to insulin-induced activation in crude extracts, these data suggest that casein kinase-I and/or casein kinase-II may mediate the insulin-stimulated phosphorylation of acetyl-CoA carboxylase.